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^ PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 

Michael Joseph MCLAUGHLIN PCT/IEOO/00105 

Appln.No.: not yet assigned Attorney Docket Q68972 

Confirmation No.: Not yet assigned Group Art Unit: Not yet assigned 

Filed: March 13, 2002 Examiner. Not yet assigned 

For: A METHOD FOR TRANSMITTING DATA BETWEEN RESPECTIVE FIRST AND 
SECOND MODEMS IN A TELECOMMUNICATIONS SYSTEM, AND A 
TELECOMMUNICATIONS SYSTEM 

PRELIMINARY AMENDMENT 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: ■ 

Prior to examination, please amend the above-identified ^plication as follows: 

EV THE SPECIFICATION ; 

Please amend the specification as follows: 

Page 1, after the title insert the following statements and heading 

—This is a National stage entry under 35 U.S.C. § 371 of Application No. 
PCT/IEOO/00105 filed September 13, 2000; the disclosure of which is incorporated herein by 
reference.- 

BACKGROUND OF THE INVENTION 

Page 2, after the first fiill paragraph insert the heading 

SUMMARY OF THE INVENTION 

Page 9, before the first paragraph insert the heading 
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BRIEF DESCRIPTION OF THE DRAWINGS 

after the description of figure 3 insert the heading 
DETAILED DESCRIPTION OF THE INVENTION 

IN THE CLAIMS ; 

Please cancel claims 1-56 without prejudice or disclaimer. 

Please add the following new claims: 

57. A method for transmitting data between respective first and second modems (5,6) 
in a telecommunications system (1) wherein at least one of the modems (5,6) is a PCM modem 
(5), characterized in that the method comprises the steps of selecting respective high and low 
data transmission rates for the respective modems (5,6) during handshaking, the respective high 
and low data transmission rates for the respective modems (5,6) being the same or different, and 
setting the modems (5,6) to transmit at their respective high data transmission rates during 
transmission in response to the volume of data to be transmitted such that neither of the two 
modems (5,6) are set to transmit at then respective high data transmission rates until the other of 
the two modems (5,6) has been set to transmit at its low data transmission rate. 

58. A method as claimed in Claim 57 characterized in that the high data transmission 
rates of the respective modems are different, and the low data transmission rates of the respective 
modems are different, and preferably, the high and low data transmission rates of the first 
modern (5) are selected by selecting corresponding high and low transmission power levels. 

59. A method as claimed in Claim 57 characterized in that tiie high and low data 
transmission rates of the first modem (5) are selected by selecting the spacing between signal 
levels of the data signal to be transmitted, and preferably, the high and low data transmission 
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rates of the second modem (6) are selected by selecting the spacing between signal levels of the 
data signal to be transmitted, and advantageoiisly, the data signals are transmitted as 
constellation points. 

60. A metiiod as claimed in Claim 59 characterized in that the low data transmission 
rate of the first modem (5) is selected by increasing the spacing between the constellation points, 
and preferably, the low data transmission rate of the second modan (6) is selected by increasing 
Hj" the spacing between the constellation points. 

yS 61. A method as claimed in Claim 57 characterized in that the respective modems 

(5,6) aire responsive to a switch signal received jfrom the other of the two modems (5,6) for 
3 switching fi-om one data transmission rate to the other, and preferably, the second modem (6) is 
^ responsive to the received switch signal received firom the first modem (5) for switching &om its 
|| high data transmission rate to its low data transmission rate, and advantageously, each modem 
(5,6) is responsive to the received switch signal for switching firom its high data transmission rate 
to its low data transmission rate, and preferably, each modem (5,6) is responsive to the received 
switch signal only if the volume of data to be transmitted by that modem (5,6) no longer requires 
the high data transmission rate, and advantageously, the switch signal is provided by a 
predetermined signal, and preferably, the switch signal comprises at least one illegal 
constellation point, and advantageously, the at least one illegal constellation point is followed by 
a predetermined sequence of legal constellation points, and ideally, the switch signal comprises a 
predetermined sequence of legal constellation points, and preferably, the predetermined sequence 
of legal constellation points is an illegal sequence, and preferably, the switch signal comprises a 
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predetermined frame of data signals, and advantageously, the switch signal comprises a reversed 
l)it or byte. 

62. A method as claimed in Claim 57 characterized in that the respective high and 
low data transmission rates of at least one of the modems (5,6) are determined in response to the 
amoimt of echo, and preferably, the high and low data transmission rates of the at least one 
modem (5,6) are determined for minimizing echo, and preferably, the respective hi^ and low 
data transmission rates are determined for the first modem (5) in response to echo, and 
advantageously, the respective high and low data transmission rates are determined for the 
second modem (6) in response to echo. 

63. A method as claimed in Claim 57 characterized in that the data signals transmitted 
between the respective first and second modems (5,6) are digitally encoded data signals. 

64. A method as claimed in Claim 57 characterized in that the first modem (5) is a 
PCM codec modem, and the second modem (6) is a linear codec modem. 

65. A method as claimed in Claim 57 characterized in that the respective high and 
low data transmission rates of the respective modems are alterable during a retraining interrupt 
during data transmission. 

66. A telecommunications data transmission system comprising respective first and 
second modems (5,6) wherein at least one of the modems (5,6) is a PCM modem (5), the 
respective first and second modems (5,6) comprising handshaking means, characterized in that 
the respective handshaking means of each modem (5,6) comprise a selecting means (14,15) for 
selecting respective high and low data transmission rates for the respective modems (5,6) during 
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handshaking, the respective high and low data transmission rates for the respective modems (5,6) 
being the same or different, and each modem (5,6) comprises a means (14,15) for setting its data 
transtnission rate at its high data transmission rate in response to the volume of data to be 
trananitted such that neither of the two modems (5,6) are set to transmit at their respective high 
data transmission rates until the other of the two modems (5,6) has been set to transmit at its low 

data transmission rate. 

67. A transmission system as claimed in Claim 66 characterized in that the high data 
transmission rates of the respective modems (5,6) are different, and the low data transmission 
rates of the respective modems (5,6) are different, and preferably, the selecting means (14) of the 
first modem (5) selects the high and low data transmission rates of the first modem (5) by 
selecting corresponding high and low transmission power levels. 

68. A transmission system as claimed in Claim 66 characterized in that the selecting 
means (14) of the first modem (5) selects the high and low data transmission rates of the first 
modem (5) by selecting the spacing between signal levels of the data signal to be transmitted, 
and ijreferably, the selecting means (15) of the second modem (6) selects the high and low data 
transmission rates of the second modem (6) by selecting the spacing between signal levels of the 
data signal to be transmitted, and preferably, the data signals are transmitted as constellation 
points. 

^ 69. A transmission system as claimed in Claim 68 characterized in that the selecting 
means (14) of the first modem (5) selects the low data transmission rate of the first modem (5) by 
increasmg the spacing between the constellation points, and preferably, the selecting means (15) 
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of the second modem (6) selects the low data transmission rate of the second modem (6) by 

increasing the spacing between the constellation points. 

70. A transmission system as cl^ed in Clmm 66 characterized in that each modem 

(5,6) comprises a switch signal generating means (14,15) for generating a switch signal in 

response to the volume of data to be transmitted by that modem (5,6), and the means (14,15) for 

setting the data transmission rate of each modem (5,6) being responsive to a switch signal 

received from the other of the two modems (5,6) for switching the modem haying received the 

switch signal from one data transmission rate to the other, and preferably, the means (14,15) for 

setting the data transmission rate of the second modem (6) is responsive to the received switch 

signal received from the first modem (5) for switching from its high data transmission rate to its 

¥l low data transmission rate, and advantageously, the means (14, 1 5) for setting the data 

If transmission rate of each modem (5,6) is responsive to the received switch signal for switching 

fi-om its high data transmission rate to its low data transmission rate, and preferably, the means 

(14,15) for setting the data transmission rate of each modem (5,6) is responsive to the received 

switch signal only if the volume of data to be transmitted by that modem (5,6) no longer requires 

the high data transmission rate, and advantageously, the switch signal is provided by a 

predetermined signal. 

71. A transmission system as claimed in Claim 70 characterized in that the switch 

signal comprises at least one illegal constellation point, and preferably, the at least one illegal 
constellation point is followed by a predetermined sequence of legal constellation points, and 
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advantageously, the switch signal comprises a predetermined sequence of legal constellation 
points. 

72. A transmission systan as claimed in Claim 71 characterized in that the 
predetermined sequence of legal constellation points is an illegal sequence, and preferably, the 
switch signal comprises a predetermined frame of data signals, and preferably, the switch signal 

I* comprises a reversed bit or byte. 

■ 'M - ■■■■■■ 

II 73. A transmission system as claimed in Claim 70 characterized in that the selecting 

it means (14,15) for selecting the respective high and low data transmission rates of at least one of 
the modems (5,6) selects the respective data transmission rates in response to the amount of 

O echo, and preferably, the selecting means (14,1 5) for selecting the high and low data 

transmission rates of the at least one of the modems (5,6) selects the respective data transmission 

P rates for minimizsing echo, and advantageously, the selecting means (14) of the furst modem (5) 
selects the respective high and low data transmission rates for the first modem (5) in response to 
echo, and preferably, the selecting means (15) of the second modem (6) selects the respective 
high and low data transmission rates for the second modem (6) in response to echo. 

74, A transmission system as claimed in Claim 66 characterized in that the data 

signals transmitted between the respective first and second modems (5,6) are digitally encoded 
data signals. 

75 . A transmission system as claimed in Claim 66 characterised in that the first 
modem (5) is a PCM codec modem, and the second modem (6) is a linear codec modem. 
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76. K transmission system as claimed in Claim 66 characterized in that the selecting 
means (14,15) of the respective first and second modems (5,6) are operational for altering the 
respective selected high and low data transmission rates of the respective modems (5,6) during a 
retraining interrupt during data transmission. 

TN THE ABSTRACT ; 

Please delete the title shown after the heading and the improper second paragraph 

of the Abstract containing the parenthetical phrase "(Figs. 1 and 2 to accompany the 
abstract)". 
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Preliminary Amendment 
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REMARKS 

The ^plication has been amended to eliminate the numerous and multiply dependent 
pr^ent claims, to provide appropriate headings for the various sections of the specification, and 
to delete the erroneous improper second paragraph of the abstract Entry and consideration of 
this Amendment and an early and favorable action on the merits is respectfiilly requested. 




Respectfully submitted. 



SUGHRUE MION, PLLC 
2100 Pennsylvania Avenue, N.W. 
Washington, D.C. 20037-3213 




Registration No. 22,775 



Telephone: (202) 293-7060 
Facsimile: (202)293-7860 



Date: March 13, 2002 
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APPENDIX 

VERSION WITH MARKINGS TO SHOW CHANGES MADE 

IN THE SPECIFICATION ; 

The specification is changed as follows: 

Page 1, after the title insert the following statements and heading 

-This is a National stage entry under 35 U.S.C. § 371 of Application No. 
PCT/IEOO/00105 filed September 13, 2000; the disclosure of which is incorporated herein by 
reference.-- 

BACKGROUND OF THE INVENTION 

Page 2, after the first full paragraph insert the heading 

SUMMARY OF THE INVENTION 

Page 9, before the first paragrjq)h insert the heading 

BRIEF DESCRIPTION OF THE DRAWINGS 

after the description of figure 3 insert the heading 

DETAILED DESCRIPTION OF THE INVENTION 

IN THE CLAIMS ; 

Claims 1-56 inclusive are canceled. 

Claims 57-76 inclusive are added as new claims. 

TN THE ABSTRACT OF DISCLOSURE ; 

Delete the title shown after the heading and the improper second paragraph of the 

Abstract containing the parenthetical phrase "(Figs. 1 and 2 to accompany the abstract)". 
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"A method for transmitting data between respe^ vefir gt and second modems in a 
telecommunications syst em, and a telecommunic ations system" 

The present invention relates to a method for transmitting data between respective 
first and second modems in a telecommunications system, and the invention also 
relates to an improved telecommunications system. 

In telecommunications systems echo can present problems. Echo typically arises 
where data Is being transmitted at relatively high data transmission rates at relatively 
high power levels. It is known to provide echo cancellers for cancelling out echo, 
however in data transmission systems where digitised data is being transmitted, 
echo can cause significant problems as a result of distortion and corruption of data 
signals. This is a particular problem where data is t>eing transmitted and received 
through a PCM modem due to the fact that received data signals are sampled at a 
relatively low resolution codec before an echo canceller has had the opportunity of 
removing echo from data signals. Telecommunications systems and methods for 
optimising between data transmission rates and echo are known. For example, in 
U.S. Patent Specification No. 5,289,459 of Brownlie a telecommunications system is 
described whereby during handshaking two data transmission rates are selected, 
one for transmitting in one direction and the other for transmitting in the other 
direction for minimising echo. However, in the transmission of digitised data between 
PCM modems, or between a PCM modem and a linear codec modem, the volume of 
data to be transmitted in the respective directions may vary from time to time. In 
other words, for part of the period of data transmission a high volume of data may 
have to be transmitted in one direction while the volume of data in the opposite 
direction may be relatively low, and during a subsequent part of the data 
transmission, the positions may be reversed whereby it may be necessary to 
transmit a large volume of data in the direction in which originally only a low volume 
data transmission was required, and vice versa. However, none of the known 
systems adequately provide for sudi a situation. 



There is therefore a need for a method and a telecommunications system which 
accomnrKKjates varying volumes of data to be transmitted in respective opposite 



directions in a telecommunications system, while at the same time minimising the 
effects of echo. 

The present invention is directed towards providing sudi a telecommunications 
system and a method. 

According to the invention there is provided a method for transmitting data between 
respective first and second modems in a telecommunications system wherein at 
least one of the modems is a PCM modem, wherein the method comprises the steps 
of selecting respective high and low data transmission rates for the respective 
modems during handshaking, the respective high and low data transmission rates 
for the respective modems being the same or different, and setting the modems to 
transmit at their respective high data transmission rates during transmission in 
response to the volume of data to be transmitted such that neither of the two 
modems are set to transmit at their respective high data transmission rates until the 
other of the two modems has been set to transmit at its low data transmission rate. 

In one embodiment of the invention the high data transmission rates of the 
respective modems are different. 

In another embodiment of the invention the low data transmission rates of the 
respective modems are different. 

In a further embodiment of the invention the high and low data transmission rates of 
the first modem are selected by selecting corresponding high and low transmission 
power levels. 

In a still further embodiment of the invention the high and low data transmission 
rates of the first modem are selected by selecting ttie spacing between signal levels 
of the data signal to be transmitted. 

In another embodiment of the invention the high and low data transmission rates of 
the second modem are selected by selecting the spacing between signal levels of 



the data signal to be transmitted. 

In one embodiment of the invention the data signals are transmitted as constellation 
points. 

In another embodiment of the invention the low data transmission rate of the first 
modem is selected by increasing the spacing between the constellation points. 

In another embodiment of the invention the low data transmission rate of the second 
modem is selected by increasing the spacing between the constellation points. 

In a further embodiment of the invention the respective modems are responsive to a 
switch signal received from the other of the two modems for switching from one data 
transmission rate to the other. 

In another embodiment of the invention the second modem is responsive to the 
received switch signal received from the first modem for switching from its high data 
transmission rate to its low data transmission rate. 

In a further embodiment of the invention each modem is responsive to the received 
switch signal for switching from its high data transmission rate to its low data 
transmission rate. 

In a still further embodiment of the invention each modem is responsive to the 
received switch signal only if the volume of data to be transmitted by that modem no 
longer requires the high data transmission rate. 

In one embodiment of the invention the switch signal is provided by a predetermined 
signal. 

In another embodiment of the invention the switch signal comprises at least one 
illegal constellation point. 
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In a further embodiment of the invention the at least one illegal constellation point is 
followed by a predetermined sequence of legal constellation points. 

In a further embodiment of the invention the switch signal comprises a 
5 predetermined sequence of legal constellation points. 

In a still further embodiment of the invention the predetermined sequence of legal 
constellation points is an illegal sequence. 

In another embodiment of the invention the switch signal comprises a predetermined 
frame of data signals. 

In a further embodiment of the invention the switch signal comprises a reversed bit 
or byte. 

Preferably, the respective high and low data transmission rates of at least one of the 
modems are determined in response to the amount of echo. 

Advantageously, the high and low data transmission rates of the at least one modem 
20 are determined for minimising echo. 

Ideally, the respective high and low data transmission rates are determined for the 
first modem in response to echo. 
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25 Advantageously, the respective high and low data transmission rates are determined 
for the second modem in response to echo. 

In one embodiment of the invention the data signals transmitted between the 
respective first and second modems are digitally encoded data signals. 

30 

In another embodiment of the invention the first modem is a PCM codec modem. 



In another embodiment of the invention the second modem is a linear codec modem. 



In a still further embodiment of the invention the respective high and low data 
transmission rates of the respective modems are alterable during a retraining 
interrupt during data transmission. 

Additionally, the invention provides a telecommunications data transmission system 
comprising respective first and second modems wherein at least one of the modems 
is a PCM modem, the respective first and second modems comprising handshaking 
means, wherein the respective handshaking means of each modem comprise a 
selecting means for selecting respective high and low data transmission rates for the 
respective modems during handshaking, the respective high and low data 
transmission rates for the respective modems being the same or different, and each 
modem comprises a means for setting its data transmission rate at its high data 
transmission rate in response to the volume of data to be transmitted such that 
neither of the two modems are set to transmit at their respective high data 
transmission rates until the other of the two modems has been set to transmit at its 
low data transmission rate. 

In one embodiment of the invention the high data transmission rates of the 
respective modems are different. 

In another embodiment of the Invention the low data transmission rates of the 
respective modems are different 

In a further embodiment of the invention the selecting means of the first modem 
selects the high and low data transmission rates of the first modem by selecting 
corresponding high and low transmission power levels. 

In another embodiment of the invention the selecting means of the first modem 
selects the high and low data transmission rates of the first modem by selecting the 
spacing between signal levels of the data signal to be transmitted. 

In a further embodiment of the invention the selecting means of the second modem 



selects the high and low data transmission rates of the second modem by selecting 
the spacing between signal levels of the data signal to be transmitted. 

In one embodiment of the invention the data signals are transmitted as constellation 
points. 

In another embodiment of the invention the selecting means of the first modem 
selects the low data transmission rate of the first modem by increasing the spacing 
between the constellation points. 

In a further embodiment of the invention Ihe selecting means of the second modem 
selects the low data transmission rate of the second modem by increasing the 
spacing between the constellation points. 

In one embodiment of the invention each modem comprises a switch signal 
generating means for generating a switch signal in response to the volume of data to 
be transmitted by that modem, and the means for setting the data transmission rate 
of each modem being responsive to a switch signal received from the other of the 
two modems for switching the modem having received the switch signal from one 
data transmission rate to the other. 

In another embodiment of the invention the means for setting the data transmission 
rate of the second modem is responsive to the received switch signal received from 
the first modem for switching from its high data transmission rate to its low data 
transmission rate. 

In a further embodiment of the invention the means for setting the data transmission 
rate of each modem is responsive to the received switch signal for switching from its 
high data transmission rate to its low data transmission rate. 

In a still further embodiment of the invention the means for setting the data 
transmission rate of each modem is responsive to the received switch signal only if 
the volume of data to be transmitted by that modem no longer requires the high data 



transmission rate. 

In one embodiment of the invention the switch signal is provided by a predetermined 
signal. 

In another embodiment of the invention the switch signal comprises at least one 
illegal constellation point. 

In a further embodiment of the invention the at least one illegal constellation point is 
followed by a predetermined sequence of legal constellation points. 

In a still further embodiment of the invention the switch signal comprises a 
predetermined sequence of legal constellation points. 

In one embodiment of the invention the predetermined sequence of legal 
constellation points is an illegal sequence. 

In another embodiment of the invention the switch signal comprises a predetermined 
frame of data signals. 

In a still further embodiment of the invention the switch signal comprises a reversed 
bit or byte. 

Preferably, the selecting means for selecting the respective high and low data 
transmission rates of at least one of the modems selects the respective data 
transmission rates in response to the amount of echo. 

Advantageously, the selecting means for selecting the high and low data 
transmission rates of the at least one of the modems selects the respective data 
transmission rates for minimising echo. 

Ideally, the selecting means of the first modem selects the respective high and low 
data transmission rates for the first modem in response to echo. 



8 



In one embodiment of the invention tiie selecting means of the second modem 
selects the respective high and low data transmission rates for the second modem in 
response to echo. 

In another embodiment of the invention the data signals transmitted between ttie 
respective first and second modems are digitally encoded data signals. 

In one embodiment of the invention the first modem is a PCM codec modem. 

In another embodiment of the Invention the second modem is a linear codec modem. 

In a further embodiment of the invention the selecting means of the respective first 
and second modems are operational for altering the respective selected high and 
low data transmission rates of the respective modems during a retraining intemipt 
during data transmission. 

The advantages of the invention are many. By virtue of the fact that respective high 
and low transmission rates are selected during handshaking for the respective 
modems, between which data is to be transmitted, the modem from which the 
highest volume of data is to be transmitted can be set at its high data transmission 
rate, while the other modem is set to transmit data at its low data transmission rate. 
Additionally, as soon as the position reverses and the modem transmitting at its low 
data transmission rate requires to transmit a higher volume of data than the other 
modem, the modem which had been transmitting at the low data transmission rate 
can be set to transmit data at its high data transmission rate, after the other modem 
has been set to transmit its low data transmission rate. This, thus, leads to 
particularly efficient transmission of data, furthermore, minimises distortion and 
corruption of transmitted data. In particular the method and telecommunications 
system according to the invention are particularly suitable for use in a transmission 
system where at least one of the modems is PCM modem, and indeed where the 
other modem may also be a PCM modem, or a linear codec modem or the like. 



The invention will be more dearly understood from the following description of some 
preferred embodiments thereof which are given by way of example only with 
reference to the accompanying drawings, in which: 

5 Fig. 1 is a block representation of a telecommunications system according to 

the invention, 

^ Fig. 2 Is a timing chart illustrating the operation of the telecommunications 

^4 system of Fig. 1 , and 

^5 10 

Fig. 3 is a timing chart illustrating the operation of the telecommunications 
system according to another embodiment of the invention. 

«■ . 

p. 

Referring to the drawings and initially to Fig. 1 there is illustrated a 
y 15 telecommunications system according to the invention which is indicated generally 

;f by the reference numeral 1 . In this embodiment of the invention data is being 

transmitted through the telecommunications system 1 between a PC 2 of a client 
and a server 3 of an internet service provider. First and second modems, namely, a 
first modem provided by a PCM codec modem 5 associated with the server 3, and a 
20 second modem, namely, a linear codec modem 6 associated with the PC 2 

communicate the server 3 and the PC 2 through the telecommunications system 1 . 
The data is digitised data and is transmitted between the modems 5 and 6 as a 
series of constellation points. First and second transmit data buffers 8 and 9, 
respectively, associated with the server 3 and the PC 2, respectively hold data to be 
25 transmitted from the server 3 and the PC 2 prior to the data being relayed to the 
corresponding PCM modem 5 and linear modem 6. First and second receive data 
buffers 1 0 and 1 1 , respectively, receive data for the server and the PC 2, 
respectively, transmitted by the other of the server 3 and the PC 2. Respective first 
and second control means, namely, first and second microprocessors 14 and 15, 
30 respectively, control the operation of the PCM modem 5 and the linear modem 6 and 
their corresponding first and second transmit data buffers 8 and 9, as well as the first 
and second receive buffers 10 and 11 , as will be described below. However, it will be 
appreciated that the first and second microprocessors 14 and 1 5 may be 
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Incorporated In the corresponding modems 5 and 6, respectively, or the second 
microprocessor 15 could be implemented by the PC 2, and the first microprocessor 
14 could be implemented by a computer controlling the server 3. 

During handshaking test data is transmitted between the PCM modem 5 and the 
linear modem 6 under the control of the first and second microprocessors 14 and 15, 
respectively, for determining respective high and low data transmission rates for the 
PCM modem 5 and the linear modem 6 for minimising echo. A selecting means 
implemented by software in ttie first microprocessor 14 reads the results of the test 
data transmission between the PCM modem 5 and the linear modem 6, and selects 
a suitable high data transmission rate and a suitable low data transmission rate for 
the PCM modem 5 which minimises echo. A selecting means Implemented by 
software in the second microprocessor reads the results of the test data 
transmission between the PCM modem 5 and the linear modem 6 and selects a 
suitable high data transmission rate and a suitable low data transmission rate for the 
linear modem 6 also for minimising echo. The high data transmission rates for the 
respective modems 5 and 6 may be the same or different, however, in general, they 
will be different, and the tow data transmission rates selected for the PCM modem 5 
and the linear modem 6 may likewise be the same or different, but typically, will be 
different Methods for selecting a high and a low data rate for a modem for 
minimising echo will be well known to those skilled in the art. Once the respective 
high and tow data transmission rates have been selected for the PCM modem 5 and 
the linear modem, and the remainder of the handshaking protocol has been 
completed, the telecommunications system is ready for use. 

During transmission of data between the PC 2 and the server 3 respective 
monitoring means implemented by software in the microprocessors 14 and 15 
monitor the corresponding transmit data buffers 8 and 9 and the corresponding 
receive data buffers 10 and 1 1 . Each first and second microprocessor 14 and 15 
comprises a means for generating a switch signal, which is implemented by 
software, in response to the microprocessor 14 or 15 detecting overflow of data from 
its corresponding transmit data buffer 8 or 9, if the con^esponding modem 5 or 6 is 
operating at its low data transmission rate. The switch signal is a predetermined 



signal as will be described below. Each first and second microprocessor 14 and 15 
comprises a means for setting the data transmission rate of its corresponding 
modem 5 or 6 at its appropriate high or low data transmission rate in response to a 
received switch signal. The respective means for setting the data transmission rates 
are implemented in software in the corresponding microprocessor 14 and 15. 

The mechanism by which the data transmission rates for the respective modems 5 
and 6 are set will now be described. Assuming that the PCM modem 5 is set to 
transmit at its high data transmission rate, and the linear modem 6 is set to transmit 
at the low data transmission rate, and assuming further that the second transmit data 
buffer 9 associated with the linear modem 6 is commencing to overflow, on the 
second microprocessor 1 5 detecting overflow of the second transmit data buffer 9 
indicating an increased volume of data to be transmitted by the PC 2 to the server 3 
the second microprocessor 15 generates the switch signal and relays the switch 
signal to the linear modem 6 for transmission to the PCM modem 5 and reception by 
the first microprocessor 14. On the first microprocessor 14 receiving the switch 
signal, the first microprocessor 14 checks the status of the first transmit data buffer 

8. Provided the status of the first transmit data buffer 8 indicates that the volume of 
data being transmitted by the server 3 does not require the PCM modem 5 to 
operate at its high data transmission rate then the first microprocessor 14 sets the 
PCM modem 5 to transmit at its low data transmission rate. On the second 
microprocessor 15 detecting the data being received by the second received data 
buffer 1 1 is being transmitted by the PCM modem 5 at its low data transmission rate 
the second microprocessor 15 sets the linear modem 6 to transmit at its high data 
transmission rate. In this embodiment of the invention the PCM modem 5 continues 
to transmit at its low data transmission rate and the linear modem 6 continues to 
transmit at its high data transmission rate until the first microprocessor 14 detects the 
first transmit data buffer 8 commencing to overflow. On an overflow situation being 
detected by the first microprocessor 14 in the first transmit data buffer 8, the first 
microprocessor 14 generates and transmits the switch signal through the PCM 
modem 5 to the linear modem 6 which is received by the second microprocessor 15, 
The second microprocessor 15 checks the status of the second transmit data buffer 

9, and provided the status of the second transmit data buffer 9 indicates that the 
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volume of data to be transmitted by the PC 2 could be accommodated by the low 
data transmission rate of the linear modem 6, *e second microprocessor 15 sets the 
linear modem 6 to transmit at its low data transmission rate. On the first 
microprocessor 14 detecting data being received by the first receive data buffer 10 
being transmitted by the linear modem 6 at its low date rate, the first microprocessor 
14 sets the PCM modem 5 to transmit at its high data transmission rate, and so 
operation of the telecommunications system 1 continues. 

Referring now to Fig. 2 a timing chart for the operation of the telecommunications 
system 1 will now be described. Initially from time tb to ta the PCM modem is 
operating at its low date transmission rate, which in this embodiment of the invention 
is at a low power level. From time to the linear modem 6 is operating at its high date 
transmission rate. At time ti the first microprocessor 14 detemiines that the first 
transmit date buffer 8 is commencing to overflow and transmits a switch signal to the 
second microprocessor 15 through the PCM modem 5 and the linear modem 6. After 
checking the second receive date buffer 1 1 the second microprocessor 15 
detemiines that the linear modem 6 can be operated at its low data transmission 
rate, and at time tz sets the linear modem 6 to transmit at its low data transmission 
rate. In this embodiment of the invention the linear modem 6 is operated at the same 
power level during its high and low date transmission rates, however, during its low 
date transmission rate the spacing between the levels at which constellation points 
are transmitted is increased as can be seen in Fig. 2. At time U on the first 
microprocessor 14 detecting from the first receive data buffer 10 that the data being 
transmitted by the linear modem 6 is being transmitted at its low data rate, the first 
microprocessor 14 sets the PCM modem 5 to transmit at its high date transmission 
rate, and in this embodiment of the invention increases the power level at which the 
PCM modem 5 is operating to a high power level, as can be seen in Fig. 2. When 
operating at its high data transmission rate the PCM modem 5 operates at a 
significantly higher power level than when operating at its low data transmission rate, 
however, the spacing between the levels at which the constellation points are 
transmitted remains unaltered from its low date transmission rate. 

At time t4 the second microprocessor 15 detects the second transmit date buffer 9 
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commencing to overflow indicating a higlfi volume of data to be transmitted from the 
PC 2. The second microprocessor 15 transmits a switch signal through the linear 
modem 6 and the PCM modem 5 for reception by the first microprocessor 14. The 
first microprocessor 14 reads the first transmit data buffer 8 which indicates that the 
volume of data being transmitted by the server 3 does not require the PCM modem 
to transmit at its high data transmission rate, and at time tg the first microprocessor 
14 sets the PCM modem 5 to operate at its low data transmission rate. The second 
microprocessor 15 on detecting from the second receive data buffer 11 that the PCM 
modem 5 is transmitting data at its low data transmission rate sets the linear modem 
6 at time te to operate at its high data transmission rate. As discussed above the 
power level at which tiie linear modem 6 operates between its high and low data 
transmission rate remains unchanged, however, the spacing between the levels at 
which constellation points can be transmitted is significantly increased thereby 
permitting data to be transmitted by the linear modem 6 at a significantiy higher rate. 

In this embodiment of the invention the spacing between the levels at which 
constellation points can be transmitted during the high data transmission rate of the 
linear modem 6 is set to accommodate a relatively high number of constellation 
points, while at its low data transmission rate the spacing between the constellation 
point level is such as to facilitate transmission of a lesser number of constellation 
points. 

The operation of the telecommunications system 1 continues with the PCM modem 
5 operating at its low data transmission rate and the linear modem 6 operating at its 
high data rate until time ty. At time tj the first microprocessor 14 detects a high 
volume of data to be transmitted by the PCM modem 5 from the server 3, and the 
first microprocessor 14 transmits a switch signal which is responded to by the 
second microprocessor 15 setting the linear modem 6 to transmit at time U at its low 
data transmission rate. At time tg having detected the change in data transmission 
rates in the linear modem 6, the first microprocessor 14 sets the PCM modem 5 to 
transmit at its high data rate until times tio. tn and ti2 at which stage the position is 
again reversed. 
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In this embodiment of the invention if at any time a switch signal Is received by either 
one of the microprocessors 14 or 15, and that microprocessor detects that its 
corresponding transmit data buffer 8 or 9 indicates that the volume of data to be 
transmitted is still high, the microprocessor which has received the switch signal will 
fail to respond to the switch signal until such time as the volume of data to be 
transmitted associated with that microprocessor has reduced to a level which could 
be accommodated by the modem transmitting at Its low data transmission rate. 

The switch signal may be any predetermined signal which is understood by the 
respective first and second microprocessors 14 and 15. Since the 
telecommunications system 1 is transmitting data as a series of constellation points, 
the switch signal may be provided by an illegal constellation point, or an illegal 
constellation point followed by a predetermined sequence of legal constellation 
points. Alternatively, the switch signal may be provided by a predetermined 
sequence of legal constellation points, or alternatively may be provided by a 
predetermined illegal sequence of legal constellation points. An illegal constellation 
point is a constellation point which would not be used in the communications 
protocol. An illegal sequence of constellation points is a sequence of constellation 
points which would not be used in the transmission protocol. 

In general, there is a small amount of spare encoding capacity in communication 
protocols where some groups of legal constellation points are not normally used. 
One or more of these combinations could likewise be used as a switching signal. 

A method for providing a switch signal which is specific to the protocol in use, could 
for example be provided by an inverted HDLC CRC or some other transformation of 
the CRC, for example, bit reversed, byte reversed, add/subtract a fixed number, or 
the like. Alternatively, a specific type of frame of data may be used. 

Referring now to Fig. 3 a timing chart of a method according to an alternative 
embodiment of the invention for switching the modems 5 and 6 between their 
respective high and low data transmission rates will now be described. In this 
embodiment of the invention the first microprocessor 14 which is associated with the 
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PCM modem 5 controls switching of the respective modems 5 and 6 between their 
respective high and low data transmission rates. At time to the PCM modem 5 is 
transmitting at its low data transmission rate and the linear modem 6 is transmitting 
at its high data transmission rate. At time ti the first microprocessor 14 detemnines 
from the first transmit data buffer 8 that the volume of data to be transmitted by the 
server requires the PCM modem 5 to operate at its high data transmission rate, and 
at time ti the first microprocessor 14 transmite a switch signal of any one of the type 
already described through the PCM modem 5 for reception by the second 
microprocessor 15 through the linear modem 6. At time ta tine second 
microprocessor 15 receives the switch signal and at time ts sets the linear modem 6 
to operate at its low data transmission rate and retransmits the switch signal back to 
the first microprocessor 15 tiirough the linear modem 6 and the PCM modem 5. At 
time t4 the first microprocessor 14 receives the returned switch signal and at time ts 
sets the PCM modem 5 to operate at the high data transmission rate. At time te the 
first microprocessor 14 detemnines that it is no longer necessary for the PCM modem 
5 to operate at its high data transmission rate and accordingly, at time te transmits a 
switch signal to tiie second microprocessor 15 through the respective PCM and 
linear modems 5 and 6, respectively. At time ty having transmitted the switch signal 
the first microprocessor 14 sets the PCM modem 5 to operate at its low data 
ti-ansmission rate. At time ts the second microprocessor 1 5 receives the switch signal 
and at time tg sets the linear modem 6 to operate at its high data transmission rate. 

It should be noted that in both methods for operating the telecommunications system 
1 which have been described with reference to the timing charts of Figs. 2 and 3, the 
respective modems 5 and 6 are operated to avoid the two modems 5 and 6 
simultaneously operating at their respective high data transmission rates. 

While tiie telecommunications system 1 has been described as comprising a PCM 
codec modem and a linear codec modem, it will be appreciated that the system may 
be provided with two PCM codec modems. 

While the communication in the telecommunications system described with 
reference to the drawings has been described as being between a client's PC and 
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the server of an internet service provider, it will be appreciated that the 
telecommunications system according to the invention may be used for 
communicating digital data between a client and any source, and between a PC and 
any other computer system or between two PCs or the like. 
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Claims 

1 . A method for transmitting data between respective first and secx)nd modems 
(5,6) in a telecommunications system (1) wherein at least one of the modems (5,6) is 
a PCM modem (5), characterised in that the method comprises the steps of selecting 
respective high and low data transmission rates for the respective modems (5,6) 
during handshaking, the respective high and low data transmission rates for the 
respective modems (5,6) being the same or different, and setting the modems (5,6) 
to transmit at their respective high data transmission rates during transmission in 
response to the volume of data to be transmitted such that neither of the two 
modems (5,6) are set to transmit at their respective high data transmission rates until 
the other of the two modems (5,6) has been set to transmit at its low data 
transmission rate. 

2. A method as claimed in Claim 1 characterised in that the high data 
transmission rates of the respective modems are different 

3. A method as claimed in Claim 1 or 2 characterised in that the low data 
transmission rates of the respective modems are different. 

4. A method as claimed in any preceding daim characterised in that the high 
and low data transmission rates of the first modem (5) are selected by selecting 
corresponding high and low transmission power levels. 

5. A method as claimed in any preceding claim characterised in that the high 
and low data transmission rates of the first modem (5) are selected by selecting the 
spadng between signal levels of the data signal to be transmitted. 

6. A method as claimed in any preceding claim characterised in that the high 
and low data transmission rates of the second modem (6) are selected by selecting 
the spadng between signal levels of the data signal to be transmitted. 

7. A method as claimed in any preceding claim characterised in that the data 
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signals are transmitted as constellation points. 

8. A method as claimed in Claim 7 characterised in that the low data 
transmission rate of the first modem (5) is selected by increasing the spacing 
between the constellation points. 

9. A method as claimed in Claim 7 or 8 characterised in that the low data 
transmission rate of the second modem (6) is selected by increasing the spacing 
between the constellation points. 

1 0. A method as claimed in any preceding claim characterised in that the 
respective modems (5,6) are responsive to a switch signal received from the other of 
the two modems (5,6) for switching from one data transmission rate to the other. 

11. A method as claimed in Claim 10 characterised in that the second modem (6) 
is responsive to ttie received switch signal received from the first modem (5) for 
switching from its high data transmission rate to its low data transmission rate. 

12. A method as claimed in Claim 10 or 1 1 characterised in that each modem 
(5,6) is responsive to the received switch signal for switching from its high data 
transmission rate to its low data transmission rate. 

13. A method as claimed in Claim 1 1 or 12 characterised in that each modem 
(5,6) is responsive to the received switch signal only if the volume of data to be 
transmitted by that modem (5,6) no longer requires the high data transmission rate. 

14. A method as claimed in any of Claims 10 to 13 characterised in that the 
switch signal is provided by a predetermined signal. 

15. A method as claimed in Claim 14 characterised in that the switch signal 
comprises at least one illegal constellation point. 
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16. A method as claimed in Claim 15 characterised in that the at least one illegal 
constellation point is followed by a predetenmined sequence of legal constellation 
points. 

17. A method as claimed in Claim 15 or 16 characterised in that the switch 
signal comprises a predetermined sequence of legal constellation points. 

18. A method as claimed in Claim 17 diaracterised in that the predetermined 
sequence of legal constellation points is an illegal sequence. 

1 9. A method as claimed in any of Claims 1 0 to 1 8 characterised in that the 
switch signal comprises a predetermined frame of data signals. 

20. A method as claimed in any of Claims 10 to 19 characterised in that the 
switch signal comprises a reversed bit or byte. 

21 . A method as claimed in any preceding daim characterised in that the 
respective high and low data transmission rates of at least one of the modems (5,6) 
are determined in response to the amount of echo. 

22. A method as claimed in Claim 21 characterised in that the high and low data 
transmission rates of the at least one modem (5,6) are detemiined for minimising 
echo. 

23. A method as claimed in Claim 21 or 22 characterised in that the respective 
high and low data transmission rates are detemnined for the first modem (5) in 
response to edio. 

24. A method as claimed in any of Claims 21 to 25 characterised in that the 
respective high and low data transmission rates are detemnined for the second 
modem (6) in response to echo. 
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25. A method as claimed in any preceding claim characterised in that the data 
signals transmitted t>etween the respective first and second modems (5,6) are 
digitally encoded data signals. 

26. A method as claimed in any preceding claim characterised in that the first 
modem (5) is a PCM codec modem. 

27. A method as claimed in any preceding claim characterised in that the second 
modem (6) is a linear codec modem. 

28. A method as claimed in any preceding claim characterised in that the 
respective high and low data transmission rates of the respective modems are 
alterable during a retraining interrupt during data transmission. 

29. A telecommunications data transmission system comprising respective first 
and second modems (5.6) wherein at least one of the modems (5,6) is a PCM 
modem (5), the respective first and second modems (5,6) comprising handshaking 
means, characterised in that the respective handshaking means of each modem 
(5,6) comprise a selecting means (14.15) for selecting respective high and low data 
transmission rates for the respective modems (5.6) during handshaking, the 
respective high and low data transmission rates for the respective modems (5,6) 
being the same or different, and each modem (5.6) comprises a means (14.15) for 
setting its data transmission rate at its high data transmission rate in response to the 
volume of data to be transmitted such that neither of the two modems (5.6) are set to 
transmit at their respective high data transmission rates until the other of the two 
modems (5.6) has been set to transmit at its low data transmission rate. 

30. A transmission system as claimed in Claim 29 characterised in that the high 
data transmission rates of the respective modems (5,6) are different. 

31 . A transmission system as claimed in Claim 29 or 30 characterised in that the 
low data transmission rates of the respective modems (5,6) are different. 
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32. A transmission system as claimed in any of Claims 29 to 31 cliaracterised in 
tliat the selecting means (14) of the first modem (5) selects the high and low data 
transmission rates of the first modem (5) by selecting corresponding high and low 
transmission power levels. 

33. A transmission system as claimed in any of Claims 29 to 32 characterised in 
that the selecting means (14) of the first modem (5) selects the high and low data 
transmission rates of the first modem (5) by selecting the spacing between signal 
levels of the data signal to be transmitted. 

34. A transmission system as claimed in any of Claims 29 to 33 characterised in 
that the selecting means (15) of the second modem (6) selects the high and low data 
transmission rates of the second modem (6) by selecting the spadng between signal 
levels of the data signal to be transmitted. 

35. A transmission system as claimed in any of Claims 29 to 34 characterised in 
that the data signals are transmitted as constellation points. 

36. A transmission system as claimed in Claim 35 characterised in that the 
selecting means (14) of the first modem (5) selects the low data transmission rate of 
the first modem (5) by increasing the spacing between the constellation points. 

37. A transmission system as claimed in Claim 35 or 36 characterised in that the 
selecting means (15) of the second modem (6) selects the low data transmission 
rate of the second modem (6) by increasing the spacing between the constellation 
points. 

38. A transmission system as claimed in any of Claims 29 to 37 characterised in 
that each modem (5,6) comprises a switch signal generating means (14, 15) for 
generating a switch signal in response to the volume of data to be transmitted by 
that modem (5,6), and the means (14,15) for setting the data transmission rate of 
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each modem (5,6) being responsive to a switch signal received from the other of the 
two modems (5,6) for switching the modem having received the switch signal from 
one data transmission rate to the other. 

39. A transmission system as claimed in Claim 38 characterised in that the 
means (14,15) for setting the data transmission rate of the second modem (6) is 
responsive to the received switch signal received from the first modem (5) for 
switching from its high data transmission rate to its low data transmission rate. 

40. A fransmission system as claimed in Claim 38 or 39 characterised in that the 
means (14,15) for setting the data fransmission rate of each modem (5,6) is 
responsive to the received switch signal for switching from its high data fransmission 
rate to its low data transmission rate. 

41 . A fransmission system as claimed in Claim 39 or 40 characterised in that the 
means (14,15) for setting the data fransmission rate of each modem (5,6) is 
responsive to the received svwtch signal only if the volume of data to be transmitted 
by that modem (5,6) no longer requires the high data transmission rate. 

42. A transmission system as claimed in any of Claims 38 to 41 characterised in 
that the switch signal is provided by a predetermined signal. 

43. A fransmission system as claimed in Claim 42 characterised in that the 
switch signal comprises at least one illegal constellation point. 

44. A transmission system as claimed in Claim 43 characterised in that the at 
least one illegal constellation point is followed by a predetermined sequence of legal 
constellation points. 

45. A transmission system as claimed in Claim 42 characterised in that the 
switch signal comprises a predetermined sequence of legal constellation points. 
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46. A transmission system as claimed in Claim 44 or 45 cliaracterised in that the 
predetermined sequence of legal constellation points is an illegal sequence. 

47. A transmission system as claimed in Claim 42 characterised in that the 
5 switch signal comprises a predetermined frame of data signals. 

48. A transmission system as claimed in any of Claims 42 to 48 characterised in 
H that the switch signal comprises a reversed bit or t>yte. 

4.' ft ■ 

-a, 

Q 10 49. A transmission system as claimed in any of Claims 29 to 48 characterised in 
W that the selecting means (14,1 5) for selecting the respective high and low data 

transmission rates of at least one of the modems (5,6) selects the respective data 
transmission rates in response to the amount of echo. 

yj; ■ 

f;^. 15 50. A transmission system as claimed in Claim 49 characterised in that the 

Q - . selecting means (14,1 5) for selecting the high and low data transmission rates of the 

at least one ofthe modems (5,6) selects the respective data transmission rates for 

minimising echo. 

20 51 . A transmission system as claimed in Claim 49 or 50 characterised in that the 
selecting means (14) of the first modem (5) selects the respective high and low data 
transmission rates for the first modem (5) in response to echo. 



52. A transmission system as claimed in any of Claims 49 to 51 characterised in 
25 that the selecting means (15) of the second modem (6) selects the respective high 
and low data transmission rates for the second modem (6) in response to echo. 



53. A transmission system as claimed in any of Claims 29 to 52 characterised in 
that the data signals transmitted between the respective first and second modems 
30 (5,6) are digitally encoded data signals. 



54. A transmission system as claimed in any of Claims 29 to 53 characterised in 
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that the first modem (5) is a PCM codec modem. 

55. A transmission system as claimed in any of Claims 29 to 54 characterised in 
that the second modem (6) is a linear codec modem. 

56. A transmission system as claimed in any of Claims 29 to 55 characterised in 
that the selecting means (14,15) of the respective first and second modems (5,6) are 
operational for altering the respective selected high and low data transmission rates 
of the respective modems (5,6) during a retraining interrupt during data transmission. 
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ABSTRACT 

"A method for transmitting data between respective first and second modems in a 
telecommunications system, and a telecommunications system" 

A telecommunications data transmission system (1) for communicating between a 
client's PC (2) and a server (3) of an intemet service provider comprises 
transmission between a PCM codec modem (5) of the server (3) and a liner codec 
modem (6) of the PC (2). Data received by the PCM modem (5) for the server (3) is 
passed through a first receive data buffer (10) to the server (3), while a second 
receive data buffer (11) passes data from the linear modem (6) to the PC (2). First 
and second transmit data buffers (8,9) hold data to be transmitted by the PCM 
modem (5) and the linear modem (6), respectively. First and second 
microprocessors (14,15) control the data transmission rates of the modems (5,6), 
respectively. During handshaking first and second data transmission rates are 
selected by the microprocessor (14,15) for the PCM modem (5) and for the linear 
modem (6) for minimising echo in the transmission. The modem (5,6) having to 
transmit the highest volume of data is selectively operated at its respective high data 
transmission rates, while the other of two modems (5,6) is operated at its low data 
transmission rate. The microprocessors (14,15) control the modems (5,6) to avoid 
the two modems (5,6) operating simultaneously at their respective high data 
transmission rates. 

Figs. 1 and 2 to accompany the abstract. 
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Ifetenationalapplx^^ 

^^isdose^yinfonnation material to thepatentabiHty of this applicatioD as defined in 37 CFJL lJf6 which occmied between the* 
ajyg dale of the pnor plication and fe national or PCT imaematitMMl fah^g jaty. ^fifrafamT 

l^|-Bkii>DJ5.arlia««va^HttlAMHetfiMiNMte«) ' j^&i 



Ihertby appoint aD aoonwys of SITGHWDEMION, PLLC wlio ate fisted onderthe tJSPiO QBlmMrNttiiibcTSi«»wn Wowas 
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^ '^tl^l^^i,*^ ^ Statements made herdn of my o wn kno wledge arc true and that all statements ma de on mfonnadon and beUef 
are bchcvcd to be tnie; andferther that these statements wece made with the knowledge that willful false statanents and die like so 

vaBdilycftiie Implication Qraiqr patent issued thereon. 
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